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INTRODUCTION 
The problem of frictional losses has 
A Bbeen given a great deal of consideration in 


the design of modern machinery by the de- 
sign engineer, the machinery builder, the 
Bbearing manufacturer, the lubricating sys- 
tem manufacturer, the lubricant supplier, 
and the lubrication engineer. Al! have 
Bcombined their knowledge and experience 
Bwith the result that the old time waste is 
being avoided, costs have been lowered and 
productive output increased. 

We all recognize that continued opera- 
= Brion of mechanical equipment depends upon 
n its bearings, and that bearings in turn will 

| pperate only so long as they receive proper 
M@mlubrication at regular intervals. It is doubt- 
e Mul, however, if all of us fully appreciate 

he difference between the kind of a job 

you get when all lubrication is turned over 

mo a centralized system, as compared to 

NY leaving it in the hands of the human 
element. 

@ In the first place, many plants in the 

(past have had a crew of old timers on 

La | Byhom they could depend and who would 

Bake a personal pride in their knowledge 

mend ability to keep the equipment operat- 

— feng. Today most plants are fortunate if 

hey can retain one or two of their key 

gen and therefore, they must rely for 

caton [NE MOst part on new and inexperienced 

Brews who often have neither the knowl- 


cation z 

mes Bdge nor the inclination to do a thorough 
‘racto ob. 

pat As a result of the tremendous expan- 
evict pion Of plant equipment required to meet 
dm mene productive demands of World War II, 


pundreds of our manufacturing plants have 
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This paper traces the history of central- 
ized lubrication and describes some of the 
systems and devices in current use. Detailed 
descriptions of some types of application 
and the economies to be expected from them 
are given, including presses and forging ma- 
chines, machine tools, rolling mills, and 
rubber mills. 
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had a first hand experience with modern 
centralized lubricating equipment. They 
have had the experience of having new 
machines with centralized lubrication placed 
right along side of old equipment without 
it. They have also seen their old machines 
go down for lack of lubrication while the 
new units continue to turn out the products. 
This experience is being reflected in the in- 
creased demand on the machinery builder 
to provide a positive, dependable and com- 
plete system of centralized lubrication in 
his machines. 

In a recent survey conducted by the maga- 
zine STEEL of the future markets for ma- 
chine tool equipment, 85.6% of all users 
indicated they wanted centralized lubrica- 
tion on their new tools, and in plants em- 
ploying 500 people or more, the vote for 
centralized lubrication was nearly 94%. 


History 


No discussion of centralized lubrication 
in the post-war period would be complete 
without touching on the history of lubri- 
cating methods in general and on the 
developments of centralized lubricating sys- 
tems in particular. 


Centralized Lubrication 


We are all familiar with the old grease 
cups and oil cups but the first really modern 
equipment for the application of lubricant 
was the pressure gun and nipple used on 
the motor car chassis around about 1917 
to 1918. 

In spite of the very obvious advantage 
and convenience of the pressure gun and 
fitting, it was not until about 1922 or 1923 
that this improvement came into use in 
industrial plants. The savings in lubricant, 
cleanliness, and better lubrication from the 
high pressure flushing action in the bear- 
ing, along with the improved quality of 
lubricants generally, led to the widespread 
use of this equipment in practically all 
manufacturing plants. 

However, with this method it soon be- 
came apparent that many machines had to 
be shut down in order to lubricate their 
bearings and very few machines can wait 
until the next shutdown for their lubricant. 
Also any attempt to lubricate while oper- 
ating involved the risk of injury to the 
oiler. 

The next step in the development of this 
type of application, consisted of grouping 
the fittings or nipples ac central stations 
accessible from the floor and running the 
individual tubes from each fitting to the 
bearing. Flexible hose connections were 
used to connect to moving points of 
application. 

This arrangement was the first big step 
in the right direction and is illustrated in 
Figure 1. 

You will note that the greaser or oiler 
could connect to some 70 or 80 nipples 
on this press and lubricate all bearings 
without having to climb all over the ma- 
chine, or shut it down in order to lubricate. 
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Ficure 1 


The oiler had to learn through experience, 
however, about how much lubricant to give 
each bearing. 

Thus it was necessary to depend upon 
the human element with no accurate con- 
trol over the quantity of grease delivered 
to each bearing. 

The bearings were not visible to the oiler 
when making the gun connection to the 
several fittings so some bearings received 
too much, some too little and some were 
missed entirely. In other words, there was 
no measuring valve for each bearing. 

Along about this time also a variety of 
automatic pressure feeding grease cups 
were introduced, and broadly speaking, all 
were designed to provide a constant deliv- 
ery of grease as long as the bearings were 
in operation. To attempt a complete de- 
scription of each of these devices would 
require a rather extensive explanation, which 
would be of very doubtful value. I will, 
therefore, comment on but one of the more 


successful devices of this type as illustrated 
in Figure 2. 

The spring on top of the large piston 
in this grease cup provides a source of 
constant pressure on the supply of grease 
and the screw threads in the pin, which is 
closely fitted in the outlet bore, offer re- 
sistance to the flow of lubricant from the 
outlet. As lubricant is slowly discharged 
from the cup, the pressure on the spring 
gradually becomes less, but at the same 
time the screw threads of the resistance 
pin are gradually passing out of the re- 
stricted bore, thus reducing the amount of 
resistance to the flow of lubricant. By this 
means resistance is reduced proportionately 
to the lowered spring pressure and a con- 
trolled constant rate of delivery is provided. 

The constant pressure supplied by the 
spring, combined with a restricted orifice at 
the outlet, caused many of the greases used 
to bleed or separate the soap and oil. When 
this occurred the cup would load up with 
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a cake of hard soap preventing furth., 
delivery to the bearing. 


Most of the pressure feeding grease cups, 
therefore, required the use of a speci; 
lubricant. Special grease was required , 
insure proper operation of the device, ». 
gardless of whether it was suitable for ;}, 
bearing or not. 


Many of these grease cups performed 
an outstanding job on a few special app). 
cations, but when they were tried for un, 
versal application the limitations were :» 
parent. However, over a period of tim, 
these. devices have gradually found the; 
own level and are being used successf|| 
for specific applications where they are be: 
adapted. As a matter of fact, no single 
lubricating device or system is best for 2 
types of lubricant and all types of machin, 
equipment. 


Mechanical oil lubricators, for examp\. 
as shown in Figure 3, have been in us 
for 30 years or more and for some applic:. 
tions they are still the most satisfactor 
devices on the market. In the past, man 
applications were made because there we: 
no other types of mechanical lubricato: 
available, but a considerable portion of ths 
equipment today could be served bet: 
by a properly designed system of greax 
lubrication. Actually this type of devic 
was originally designed for engine ron 
lubrication rather than production machin 
ery and it still fits engine room lubrication 
better than any other type of lubricate 
because it will handle oil only. 


The high pressure gun and grease nippl: 
as applied to the modern motor car hav 
been the means of educating a great mani 
people to the advantages resulting from 
the proper application of quality grease 
They provide a quick, convenient method 
for delivery of clean grease to a bearing 


Figure 2 
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to Permit Periodic Flushing” TT 


H. R. Reynotps, Chief Engineer, Fafnir Bearing Co. L. W. McLennan, Research Dept., Union Oil of Calif. 
Cocktail Hour 
RECESS 5:00 P. M 
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H. G. Houtton, Votator Div., The Girdler Corp. 
Annual Banquet 


Tuesday Evening 


“Aviation Grease Problems” 


Brower, Pan American Airways, or representative 
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Minder high pressure and at the same time 
mush out most of the old lubricant. 

fm They do not, however, provide an ac- 
erate control over the amount of lubricant 
Melivered and there is no assurance that 
Be oiler will always connect the gun to 
Pery grease fitting. This task of control 
Bnd dependence upon the human element 
me to the development of the centralized 
mesure system of grease lubrication. 

@ As in the case of the grease gun and 
ming, the early attempts at centralized 
ystems were first made in the motor car 
assis field and these systems were all of 


me so-called one-shot type. The earliest 


stallation with which I am familiar is one 
pat was put on a Hudson car in about 
#22. Our original company made its first 
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Sept. 30 - Oct. 1 and 2 


A splendid program 
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early and enjoy a fine meeting 


s” 
: 
| 
| 
¥ 
| 
4 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
| 


industrial installation in 1926 and, there- 
fore, was one of the pioneers of this field. 

Our modern, high speed, continuous 
production industries demand positive and 
regular lubrication with accurate control 
over the amount of lubricant required by 
all bearings. Any centralized system of 
lubrication, therefore, must provide for the 
positive delivery of a pre-determined quan- 
tity of lubricant to each bearing, regardless 
of the condition or location of the bearing, 
and this delivery must be made independ- 
ently of all other bearings. 


Piston DispLaAcEMENT PRINCIPLE 


Without going into all of the many stages 
of development of the different systems, it is 
significant that every one of the successful 
grease systems now being offered, employs 
the piston displacement principle of measure- 
ment to control delivery of lubricant to 
each bearing. 

The valve used to control the positive 
delivery of lubricant at the bearings is the 
most important single element in a central- 
ized system of lubrication and, therefore, 
must be given first consideration in any dis- 
cussion of a system for the proper applica- 
tion of industrial greases. 

The piston dispiacement principle, which 
has had universal acceptance, obviously re- 
quires that a piston reciprocate in a cylinder 
to discharge a measured amount of lubri- 
cant with each operation. 

The first positive piston displacement 
measuring valve was pressure operated in 
one direction, but spring operated in the 
other or on the return stroke. 

Figure 4 depicts the heart of the first 
centralized system of 1926. Let’s call it 
the Model “T” of centralized lubrication. 


Figure 4 


Figure 5 


The limitation of this design is due to 
the fact that its successful operation depends 
upon a spring. This spring cannot return 
the piston to its original position until the 
pressure throughout the system has dropped 
low enough to permit the spring to over- 
come the static pressure remaining in the 
supply line. If the supply line extends be- 
yond a rather limited distance, it becomes 
dificult and sometimes impossible to get 
proper relief of pressure throughout the 
length of the line. This is especially true 
with almost all greases excepting only the 
very light, soft grades. The spring controll- 
ed type of valve, therefore, is greatly re- 
stricted by being limited to the very soft 
greases only and, therefore, to bearings and 
machinery using this type of lubricant. 

The spring actuated valve also operates 
to cause bleeding and separation of greases 
due to the pressing action of the piston on 
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the return stroke, when it is working against 
the column of grease under static pressur 
in the supply line. 

In general the use of springs and checi 
valves constitutes an ever present hazarj 
in any device employed for the applicatio, 
of industrial lubricants. Springs great) 
restrict the selection of the proper grad 
and type of lubricant, and check valve & 
are very susceptible to even small particle 
of dirt, foreign matter, or small lumps o{ 
soap base that might be contained in ; 
grease. 


Hyprautic MEAsuriInG VALve 


From the above it is obvious that a full 
hydraulic lubricant measuring valve is pr 
ferable, particularly when it means the entir 
elimination of any mechanical connections 
springs, check valves, or restricted pons 
and passages. 

One type of hydraulically operated greax 
valve is illustrated in Figure 5. You wil 
note that this structure provides for th 
reciprocating movement of the valve piston, 
by alternating the application of pressur 
on the lubricant in each of the two maix 
supply lines, to which all valves are con. 
nected. 

When pressure is applied to the lubrican: 
in the line connected to the upper inle 
connection, lubricant is directed into th 
top side of the main bore containing tx 
large piston. The incoming lubricant moves 
the main piston down, to discharge a mea. 
ured quantity through the valve outlet. Th 
incoming lubricant on this operation {l\ 
the main chamber above the large piston. 

When the top line is relieved of pressur 
and active pressure is applied to the lubrican 
in the line connected to the lower inle: 
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a pnnection, lubricant is directed into the 

BD wer side of the main bore causing the 
check Piston to move upward. Upward 

ovement of this piston ejects a measured 
yantity of lubricant through the valve out- 
areatly ame and this delivery continues until the 
ead arge piston reaches the end of its stroke. 
valves lubricant on this operation 
the main chamber below the large piston 
aps of nd this charge of lubricant will in turn 
Pts delivered to the bearings when pressure 


s again applied to the upper inlet connec- 
ion, as previously described. 

| This Dualine valve is adjustable for quan- 
‘wy and carries its own telltale indicator. 
S; contains no springs, no check valves, has 
ut two moving parts and will successfully 
Ristribute any type of pumpable grease or 
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THe CompLete SysTEM 


Figure 6 illustrates a typical complete 
ystem layout with the manually operated 
Fentral pumping unit and the two parallel 
Supply lines, to which all measuring valves 
bre connected. The grease measuring valves 
bre located adjacent to the bearings they 
Bre to serve, with’ the short outlet connec- 
ions from each valve chamber to its 
Dearing. 


(To be continued) 
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WORLD’S 


} LARGEST PRODUCERS 
OF | 
LUBRICATION FITTINGS 
| AND 
EQUIPMENT 


STEWART-WARNER CORP. 


1826 Diversey Parkway 
Chicago 


ARO 
AUTOMOTIVE, INDUSTRIAL 
LUBRICATING 
EQUIPMENT 
“We Invite Comparison”’ 


THE ARO EQUIPMENT CORP. 
BRYAN, OHIO 


STEEL DRUMS —PAILS 
—for oil, grease, and other 
petroleum products 


Made with a wide va- 
riety of spout openings 
and head designs in- 
cluding the E-Z seal 
lever locking ring cov- 
er. Special tested lin- 
ings provided for high 
test aviation gasoline 
and many other sensi- 


tive products. 
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= 6532 S. Menard Ave., Chicago 38, Ill. 


Now Available in 
3 MOLECULAR WEIGHTS 


PETRONATE is a 
purified, highly concentrated 
petroleum sulfonate—free of 
all impurities — absolutely uni- 
form in all essential properties. 
Write Dept. IS for sample, 
indicating molecular weight 
desired and use intended. 


Molecular weight 
PETRONATE H PETRONATE PETRONATE L 
500/525 440/470 415/430 


WHITE OIL AND PETROLATUM DIVISION. 


L. SONNEBORN SONS, INC. 
88 Lexington Avenue, New York 16,.N. Y. 
Refineries: Petrolio and Franklin, Pa Branch 
offices: Chicago, Baltimore, Philadelphio, Los 
Angeles. Stocks carried in principal cities. es 


In the Southwest: Sonneborn’Bros., Dallas 1; Texes 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


* 


Manufacturers of 


LUBRICATING 
GREASES 


Swan-Finch Oil Corp. 


RCA Building 201 N. Wells St. 
New York 20, N. Y. Chicago 6, Ill. 


Manufacturers 
Lubricating Oils — Greases 
Foundry Core Oils 
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Aluminum stearate grease of 
Better Quality at Lower Cost 


OW operating successfully at Warren Refining and 
Chemical Co., Cleveland, this VoTAToR system is 

the only efficient way of processing aluminum stearate 
lubricating grease. Completely closed and under mechan- 
ical control, it assures a product of uniformly fine quality. 
It does the job on a continuous basis and thereby effects 
substantial savings in processing cost. It safely heats and 
cools the volatile ingredients in a 3-minute time cycle, 
turns out between 1500 and 2000 pounds of grease per hour. 


GREASE GELLING TANKS 


& 


TRADE MARK REG. U.S. PAT. OFF. 


A product of The Girdler Corporation, Votator Divi- 
sion, Louisville 1, Kentucky. 

District Offices: 150 Broadway, New York City 7; 
617 Johnston Building, Charlotte 2, North Carolina; 2612 
Russ Building, San Francisco 4. 


America’s Finest Greases 
are processed by 
this machine 


The nation’s leading grease manufacturers 
are processing with the Cornell Machine be- 
cause of its exclusive rmicro-film method, 
which reduces even the heaviest greases to 
an extremely thin film moving over a rotat- 
ing dise with great velocity and tremendous 
turbulence. The result is a supremely smooth, 
thoroughly worked product which is com- 
pletely de-aerated. The processing is done at 
a rate up to 210 pounds per minute. 


Write for details of installation 


THE CORNELL MACHINE COMPANY 
101 PARK AVENUE, NEW YORK 17, N.Y. 


Grease Homogenizer, showing feed pumps, 
strainers and vacuum pump. 


THE CORNELL MACHINE 


For Processing 
Lubricating Oils and Greases 
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Lubricants 


Greases and 
pbutting Fluids 


"TPENOLA INC. 


576 BROADWAY, NEW YORK 4, N.Y. 
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* TOPICS x 


MOISTURES 
URRY 


iN A H 
WITH THE NEW 
“*PRECISION 


AQUATRATOR 
KARL FISCHER METHOD 


The new “Precision” Aquatrator, 2 
product of the “CHEM-OPTRON- 
ICS” development laboratory of Pre- 
cision, was designed to determine 
accurate Moisture Determinations in 
the shortest possible time. 


Using the Karl Fischer Reagent 
Method, the Aquatrator is extremely 
sensitive, easy to operate, and is 
adaptable to many fields where rapid 
Moisture Determinations are essential. 


FEATURES: Electronic circuit does not 
employ batteries. Plugs directly into 
line circuit and variation in voltage from 
105 to 140 volts does not affect accuracy. 
Electronic control box contains a sensi- 
tive, easy reading meter with 4” scale 
which indicates when end point has been 
— NO GREEN MAGIC EYE 
USED. 


Aquatrator comes complete ready for 
operation. 


Write for detailed Bulletin No. 610-F. 


See Your Laboratory Supply Dealer. & 


PRECISION 
MPANY 


SCIENTIFIC 


750 N. SPRINGFIELD AVENUE, CHICAGO 47, ILI 


QUAKER STATE 
OIL REFINING CORP. 


OIL CITY, PENNA, 


Member of Pennsylvania Grade Crude Oil 
Association, Permit No. 50 


CORRECT 
LUBRICATION 


since 1866 


SOCONY-VACUUM 
OIL COMPANY, INC. 


26 BROADWAY NEW YORK, N. Y. 
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STEEL SHIPPING CONTAINERS 
STEEL PAILS AND CANS 


All Sizes—All Styles 


We would appreciate your inquiries 


Central Can Company, Inc. 
2415 W. 19th STREET 


CHICAGO, ILL. 


Ores 
ond 


PHILADELPHIA ASBESTOS * EXTON * PENNSYLVANIA 
HOME OFFICE: 1609 SUMMER STREET, PHILADELPHIA. PA. 


“Good Oil ts 
essential to good grease" 


DEEP ROCK 
“G" Cylinder Stock 
Dewaxed Bright Stocks 
and Neutral Oils 


DEEP ROCK OIL CORPORATION 
155 N. Clark St. Chicago, |ij, 


DOPP 
positively- 
scraped 
GREASE 
KETTLES 


and 
PRESSURE 
MIXERS 


BUFLOVAK EQUIPMENT DIVISION 


of Blaw-Knox Company 


1625 Fillmore Ave. 


Buffalo 11, N.Y. 


Animal, Cottonseed, Hydrogenated Fish Oil 
FATTY ACIDS, STEARIC and OLEIC ACIDS for 
compounding Greases and special Lubricants. 


INDUSTRIES, INC. 


Cincinnati 2, Ohio 


Specialized Glycerides 
and 
FATTY ACIDS 
for 
Lubricating Greases 
THE 


WERNER G.SMITH CO. 


(Division of Archer-Daniels-Midiand Company) 
2191 West 110th St., Cleveland, O. 


Fats & Fatty Acids 
For The 
Grease Manufacturer 


W. C. HARDESTY Co., Inc. 


NEW YORK, N. Y. 


CONTINENTAL PRODUCTS 


Metal Containers — Fibre Drums 
Paper Containers — Paper Cups 
Plastic Products — Steel Containers 
Machinery and Equipment 


CONTINENTAL CAN COMPANY, INC. 


106 E. 42nd St., New York 17, N. Y. 


Use Metasap Aluminum Stearate 
Bases for Clear, Transparent 


Water Insoluble Greases. 


METASAP CHEMICAL 
COMPANY 


HARRISON, NEW JERSEY 


WOOL GREASES 


(Degras) 


Common — Neutral — Lanolin 


For 
Refined by 


N. |. MALMSTROM & C0. 


BROOKLYN, N. Y. 


Ship Safely in| Ww 
Barrels made# 
by JeL 


J&L STEEL BARREL COMPAN! 


SUBSIDIARY OF 
Jones & Laughlin Steel Corporation 
PLANTS 
North Kansas City, Mo. - Bayonne, N 
Philadeiphie, Pe. - Orleans, ‘a 
Ohio - Port Arthur, Texes 


CHEK-CHART Automotive Lube 
am cation Guide, Truck Lubricatic 
Charts, Tractor Lubricati 
Charts, Aircraft Lubricatio 
Charts, Farm 
Lubrication Charts, Wa 
Chart, Truck and Tracto 
Service Bulletin 
Tractor Digest, CHEXALL 
Accessory Manual, SERVICE 
Pay MAN'S GUIDE to Automotw 
Lubrication, “1 Listened and 
Learned” Training Manual. 


THE CHEK-CHART CORP. 
Headquarters for Automotive Service e 
624 S. Michigan Avenue, 
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